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1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in 
this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in the 
United States. 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371© of this title before the invention 
thereof by the applicant for patent. 



2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



3. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kodama et al 
(6,265,135 Bl) in view of Kobayashi et al (6,136,500). 

In Example 7 (see Table 1 in col.66), Kodama uses a resin composition containing a 
photoacid generator (III-l), a resin binder (b-28), a surfactant, and an organic basic compound, . 
all of which is dissolved in propylene glycol monomethyl ether acetate (a solvent). The resin 
binder (b-28) is taught to be equivalent to the resin binder (b-29) in col.37, lines 10-35. Since 
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these two resin binders were art-recognized equivalents at the time the invention was made, one 
of ordinary skill in the art would have found it obvious to replace the resin binder (b-28) with the 
resin binder (b-29) in Example 7 with a reasonable expectation of achieving a positive-working 
resist composition excellent in a pattern profile. 

The resin binder (b-29) teaches present component (a) which is a resin of the formula (I); 
in present formula (I), R, would be an alkyl group having 1 carbon atom, n would be in integer of 
2, and W would be an organic group containing an oxygen atom and an unsubstituted aryl group, 
more specifically -OR 2 (as presently claimed in claim 3) wherein R 2 would be an unsubstituted 
aryl group. 

The photoacid generator (III-l), which is used in Example 7 and which structure is shown 
in col. 10, lines 5-10, is exactly the same as applicants' (PAG 3-22) which is shown on pg.51 of 
present specification as one of the examples for the present component (b-1). 

Therefore, the prior art teaches every components of present claim 1 except for the 
component (b-2). Kobayashi et al, a reference which teaches a positive type radiation sensitive 
resin composition, teaches (col.2, lines 42-59 and col. 12, lines 50-65) that using a photoacid 
generator comprising (I) a compound that upon exposure to radiation generates a carboxylic acid 
and (ii) a compound that upon exposure to radiation generates an acid other than a carboxylic 
acid can markedly suppress the problems of "nano-edge roughness" or "coating surface 
roughness". As particularly preferred acid generators that generates a carboxylic acid, Kobayashi 
includes iodonium salts of carboxylic acids and sulfonium salts of carboxylic acids (see col. 15, 
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lines 66-67, col. 16, lines 1-7). Kobayashi also teaches (col. 17, lines 63-65) that for the acid 
generators that generates an acid other than a carboxylic acid, compounds that upon exposure to 
radiation generates sulfonic acid and/or sulfinic acid are preferred. Since Kodama's photoacid 
generator (III- 1 ) used in Example 7 also generates a sulfonic acid upon exposure to radiation, it is 
the Examiner's position that based on Kobayashi' s teaching it would have been obvious to one of 
ordinary skill in the art to use iodonium salts of carboxylic acids or sulfonium salts of carboxylic 
acids together with Kodama's photoacid generator (III- 1 ) in Kodama's invention in order to 
markedly suppress the problems of "nano-edge roughness" or "coating surface roughness" as 
taught by Kobayashi. Because the iodonium salts of carboxylic acids or the sulfonium salts of 
carboxylic acids are also cited (see pg.67, last paragraph of present specification) by applicants as 
examples for the photoacid generator (b-2), Kodama in view of Kobayashi would render obvious 
present component (b-2), and either of iodonium salts of carboxylic acids and sulfonium salts of 
carboxylic acids would inherently make no contribution to the decomposition reaction of the acid- 
decomposable group as presently recited. Therefore, Kodama in view of Kobayashi teaches 
present inventions of claims 1-5. 

With respect to present claims 6 and 7, Kodama teaches (col.39, lines 50-60) that the mole 
fraction of the acid-decomposable group in the resin is preferably from 0.01 to 0.7 which is 
converted to 1-70 mol%. Since this range overlaps with both of the ranges of claims 6 and 7, the 
prior art's range would have made present ranges of claims 6 and 7 prima facie obvious. In the 
case "where the [claimed] ranges overlap or lie inside ranges disclosed by the prior art," a prima 
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facie case of obviousness would exist which may be overcome by a showing of unexpected 
results, In re Wertheim . 541 F.2d 257, 191 USPQ 90 (CCPA 1976). 

With respect to present claims 8-10, Kodama teaches (col.40, lines 14-21) that their resin 
can be used in the amount of 40-99% by weight, since this range overlaps with the present ranges 
of claims 8-10, the prior art's range would have made present ranges of claims 8-10 prima facie 
obvious. In re Wertheim. supra . 

With respect to present claim 11, Kodama teaches (col.58, lines 52-59) that his positive- 
working resist composition may further comprise an alkaline developer-soluble resin. Therefore, 
Kodama in view of Kobayashi teach present invention of claim 11. 

With respect to present claims 18-20, Kobayashi teaches (col.20, lines 40-44) that the 
weight ratio of the acid generator that generates a carboxylic acid to the acid generator that 
generates an acid other than a carboxylic acid is usually 0.01 to 5. Therefore, it would have been 
obvious to one of ordinary skill in the art to use iodonium salts of carboxylic acids or sulfonium 
salts of carboxylic acids together with Kodama's photoacid generator (III- 1 ) in Kodama' s 
invention in the weight ratio of 0.01-5 in order to markedly suppress the problems of "nano-edge 
roughness" or "coating surface roughness" as taught by Kobayashi. The prior art's range of 0.01 
to 5 teaches present range of claim 18. This range also overlaps with present ranges of claims 19 
and 20, and thus the prior art's range would have made the present ranges of claims 19 and 20 
prima facie obvious. In re Wertheim. supra . 
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With respect to present claims 12-17, since Kodama uses 0.09 grams of the photoacid 
generator (III- 1 ) in Example 1, and since Kobayashi teaches (col.20, lines 40-44) that the weight 
ratio of the acid generator that generates a carboxylic acid to the acid generator that generates an 
acid other than a carboxylic acid is usually 0.01 to 5, this will give 0.0009 - 0.45 grams for 
iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids. Assuming that one adds 
0.0009 grams of iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids to the 
resist composition of Example 7, this will give 4.9 wt% of the photoacid generator (III- 1 ) and 
0.05 wt% of iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids. Assuming 
that one adds 0.45 grams of iodonium salts of carboxylic acids or sulfonium salts of carboxylic 
acids, this will give 4 wt% of the photoacid generator (III- 1 ) and 19.8 wt% of iodonium salts of 
carboxylic acids or sulfonium salts of carboxylic acids. Therefore, the photoacid generator (III- 1 ) 
will range from 4-4.9 wt% and iodonium salts of carboxylic acids or sulfonium salts of carboxylic 
acids will range from 0.05-19.8 wt%. The range of 4-4.9 wt% for the photoacid generator (III- 1 ) 
overlaps with present ranges of claims 12-14, and the range of 0.05-19.8 wt% for iodonium salts 
of carboxylic acids or sulfonium salts of carboxylic acids overlaps with present ranges of claims 
15-17. Therefore, the prior art's teaching would render the present ranges of claims 12-17 prima 
facie obvious. In re Wertheim . supra. 

4. Claims 1, 3, 4, 8-10, and 12-20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Iwasa et al (5,994,025) in view of Kobayashi et al (6,136,500). 
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In Embodiment 20 (see Table 2, and col.24, lines 55-67), Iwasa uses a resist composition 
having Polymer of Embodiment 7 (which structure is shown in col. 20, lines 10-20) and N- 
hydroxysuccinimidetoluenesw(/o«ate (present photoacid generator (b-1) that generates a sulfonic 
acid upon exposure to radiation), dissolved in propyleneglycolmonomethylether acetate (a 
solvent). The polymer of Embodiment 7 teaches present resin of the formula (I); in present 
formula, R, would be an alkyl group having 1 carbon atom, n would be an integer of 2, and W 
would be an organic group containing 2 oxygen atoms and 2 carbon atoms, more specifically -O- 
C(=0)-CH 3 (presently claimed -0-C(=0)-R 2 of claim 3 wherein R 2 represents an alkyl group 
having 1 carbon atom). Iwasa also teaches (col. 10, lines 27-33) that his photoresist composition 
may include a surfactant. Therefore, Iwasa teaches every component of present claim 1 except 
for the present component (b-2). 

Kobayashi et al, a reference which teaches a positive type radiation sensitive resin 
composition, teaches (col.2, lines 42-59 and col. 12, lines 50-65) that using a photoacid generator 
comprising (I) a compound that upon exposure to radiation generates a carboxylic acid and (ii) a 
compound that upon exposure to radiation generates an acid other than a carboxylic acid can 
markedly suppress the problems of "nano-edge roughness" or "coating surface roughness". As 
particularly preferred acid generators that generates a carboxylic acid, Kobayashi includes 
iodonium salts of carboxylic acids and sulfonium salts of carboxylic acids (see col. 15, lines 66- 
67, col. 16, lines 1-7). Kobayashi also teaches (col. 17, lines 63-65) that for the acid generators 
that generates an acid other than a carboxylic acid, compounds that upon exposure to radiation 
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generates sulfonic acid and/or sulfinic acid are preferred. Since Iwasa's photoacid generator used 
in Embodiment 20 also generates a sulfonic acid upon exposure to radiation, it is the Examiner's 
position that based on Kobayashi's teaching it would have been obvious to one of ordinary skill in 
the art to use iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids together 
with Iwasa's photoacid generator in Iwasa's invention in order to markedly suppress the problems 
of "nano-edge roughness" or "coating surface roughness" as taught by Kobayashi. Because the 
iodonium salts of carboxylic acids or the sulfonium salts of carboxylic acids are also cited (see 
pg.67, last paragraph of present specification) by applicants as examples for the photoacid 
generator (b-2), Iwasa in view of Kobayashi would render obvious present component (b-2), and 
either of iodonium salts of carboxylic acids and sulfonium salts of carboxylic acids would 
inherently make no contribution to the decomposition reaction of the acid-decomposable group as 
presently recited. Therefore, Iwasa in view of Kobayashi teaches present inventions of claims 1, 
3, and 4. 

With respect to present claims 8-10, Iwasa uses 0.99 grams of the polymer in Embodiment 
20, which converts to 99 wt% of the polymer, and thus the prior art teaches present inventions of 
claims 8-10. 

With respect to present claims 18-20, Kobayashi teaches (col.20, lines 40-44) that the 
weight ratio of the acid generator that generates a carboxylic acid to the acid generator that 
generates an acid other than a carboxylic acid is usually 0.01 to 5. Therefore, it would have been 
obvious to one of ordinary skill in the art to use iodonium salts of carboxylic acids or sulfonium 
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salts of carboxylic acids together with Iwasa's photoacid generator in Iwasa's invention in the 
weight ratio of 0.01-5 in order to markedly suppress the problems of "nano-edge roughness" or 
"coating surface roughness" as taught by Kobayashi. The prior art's range of 0.01 to 5 teaches 
present range of claim 18. This range also overlaps with present ranges of claims 19 and 20, and 
thus the prior art's range would have made the present ranges of claims 19 and 20 prima facie 
obvious. In re Wertheim. supra . 

With respect to present claims 12-17, since Iwasa uses 0.01 grams of the photoacid 
generator (i.e., the sulfonic acid generator) and since Kobayashi teaches (col.20, lines 40-44) that 
the weight ratio of the acid generator that generates a carboxylic acid to the acid generator that 
generates an acid other than a carboxylic acid is usually 0.01 to 5, this will give 0.0001 - 0.05 
grams for iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids. Assuming that 
one adds 0.0001 grams of iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids 
to the resist composition of Embodiment 20, this will give 1 wt% of Iwasa's photoacid generator 
and 0.01 wt% of iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids. 
Assuming that one adds 0.05 grams of iodonium salts of carboxylic acids or sulfonium salts of 
carboxylic acids, this will give 0.95 wt% of Iwasa's photoacid generator and 4.76 wt% of 
iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids. Therefore, Iwasa's 
photoacid generator will range from 0.95-1 wt% and iodonium salts of carboxylic acids or 
sulfonium salts of carboxylic acids will range from 0.01-4.76 wt%. The range of 0.95-1 wt% for 
Iwasa's photoacid generator overlaps with present ranges of claims 12-14, and the range of 0.01- 
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4.76 wt% for iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids overlaps 
with present ranges of claims 15-17. Therefore, the prior art's teaching would render the present 
ranges of claims 12-17 prima facie obvious. In re Wertheim . supra. 

5. Claims 5 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Iwasa et 
al (5,994,025) in view of Kobayashi et al (6,136,500) as applied to claim 1 above, and further in 
view of Tan et al (6,004,72 1 ). 

Iwasa in view of Kobayashi with respect to present claim 1 is discussed in Paragraph 4 
above. With respect to present claim 5, Iwasa in view of Kobayashi do not explicitly teach the 
presently claimed organic basic compound. Tan teaches (col. 44, lines 44-48) that adding an 
organic basic compound to a positive photoresist composition improves storage stability and 
reduces the line width change caused by PED (lapse of the time from exposure to baking). It is 
the Examiner's position that it would have been obvious to one of ordinary skill in the art to add 
an organic basic compound into the photoresist composition taught by Iwasa in view of 
Kobayashi in order to improve storage stability and reduce the line width change caused by PED 
as taught by Tan et al. Therefore, Iwasa in view of Kobayashi and further in view of Tan et al 
would render obvious present invention of claim 5. 

With respect to present claim 1 1 , Iwasa in view of Kobayashi do not explicitly teach the 
presently claimed alkali-soluble resin without containing the acid-decomposing group. Tan 
teaches (col. 19, lines 15-20) that an alkali-soluble resin not containing acid-decomposable groups 
can be added to a positive photoresist composition in order to improve sensitivity. It is the 
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Examiner's position that it would have been obvious to one of ordinary skill in the art to add an 
alkali soluble resin into the photoresist composition taught by Iwasa in view of Kobayashi in order 
to improve sensitivity as taught by Tan et al. Therefore, Iwasa in view of Kobayashi and further 
in view of Tan et al would render obvious present invention of claim 11. 
6. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tan et al 
(6,004,721) in view of Kobayashi et al (6,136,500). 

The resin shown in col.8, lines 5-10 of Tan teaches present resin of the formula (I); in the 
present formula, Rj would be an alkyl group having 1 carbon atom, n would be an integer of 2, 
and W would be an organic group containing two oxygen atoms and two carbon atoms, more 
specifically, -0-C(=0)-CH 3 group (which is presently claimed -0-C(=0)-R 2 group wherein R 2 
represents an alkyl group having 1 carbon atom). Tan teaches (col. 7, lines 48-53) that their resin 
can be made by synthesizing a vinyl ether corresponding to the substituent and reacting the ether 
with the alkali-soluble resin containing phenolic hydroxyl groups. Therefore, in order to make the 
resin shown in col.8, lines 5-10, Tan first makes (in Synthesis Example 1-1) a vinyl ether X-l 
(which has the chemical structure of H 2 C=CH-0-CH 2 CH 2 -0-C(=0)-CH 3 ), and then react the 
vinyl ether with poly(p-hydroxystyrene) ("alkali-soluble resin A-4" which is synthesized in 
synthesis Example II-4) to obtain the resin B-l (see Synthesis Example III-l), which is the same 
resin shown in col.8, lines 5-10. Then, in Example 1 (see Table 2), Tan uses a photoresist 
composition containing the resin B-l {present component (a)), a photoacid generator D-l 
{present photoacid generator (b-l) that generates a sulfonic acid upon exposure to radiation), and 
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an organic basic compound, all dissolved in propylene glycol monoethyl ether acetate (a solvent). 
Tan also teaches (col.46, lines 8-12) that his photoresist composition can further contain 
surfactants. Therefore, the prior art teaches every component of present claim 1 except for the 
present component (b-2). 

Kobayashi et al, a reference which teaches a positive type radiation sensitive resin 
composition, teaches (col. 2, lines 42-59 and col. 12, lines 50-65) that using a photoacid generator 
comprising (I) a compound that upon exposure to radiation generates a carboxylic acid and (ii) a 
compound that upon exposure to radiation generates an acid other than a carboxylic acid can 
markedly suppress the problems of "nano-edge roughness" or "coating surface roughness". As 
particularly preferred acid generators that generates a carboxylic acid, Kobayashi includes 
iodonium salts of carboxylic acids and sulfonium salts of carboxylic acids (see col. 15, lines 66- 
67, col. 16, lines 1-7). Kobayashi also teaches (col. 17, lines 63-65) that for the acid generators 
that generates an acid other than a carboxylic acid, compounds that upon exposure to radiation 
generates sulfonic acid and/or sulfinic acid are preferred. Since Tan's photoacid generator (D-l) 
used in Example 1 also generates a sulfonic acid upon exposure to radiation, it is the Examiner's 
position that based on Kobayashi 's teaching it would have been obvious to one of ordinary skill in 
the art to use iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids together 
with Tan's photoacid generator in Tan's invention in order to markedly suppress the problems of 
"nano-edge roughness" or "coating surface roughness" as taught by Kobayashi. Because the 
iodonium salts of carboxylic acids or the sulfonium salts of carboxylic acids are also cited (see 
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pg.67, last paragraph of present specification) by applicants as examples for the photoacid 
generator (b-2), Tan in view of Kobayashi would render obvious present component (b-2), and 
either of iodonium salts of carboxylic acids and sulfonium salts of carboxylic acids would 
inherently make no contribution to the decomposition reaction of the acid-decomposable group as 
presently recited. Therefore, Tan in view of Kobayashi teaches present inventions of claims 1-5. 

With respect to present claims 6 and 7, Tan teaches (col. 18, lines 53-56) that 10-80% of 
the phenolic hydroxyl groups of the alkali soluble resin (such as poly(p-hydroxystyrene)) is 
substituted with substituents. Since this range overlaps with present ranges of claims 6 and 7, the 
prior art's range would have made present ranges of these claims prima facie obvious. In re 
Wertheim. supra . 

With respect to present claims 8-10, since Tan uses 1.60 grams of the resin B-l in 
Example 1 (which converts to 95 wt%), the prior art in view of Kobayashi teaches present 
inventions of claims 8-10. 

With respect to present claim 11, Tan teaches (col. 19, lines 15-17) that an alkali-soluble 
resin can be added to his photoresist composition in order to improve sensitivity. Therefore, the 
prior art in view of Kobayashi teaches present invention of claim 1 1 . 

With respect to present claims 18-20, Kobayashi teaches (col.20, lines 40-44) that the 
weight ratio of the acid generator that generates a carboxylic acid to the acid generator that 
generates an acid other than a carboxylic acid is usually 0.01 to 5. Therefore, it would have been 
obvious to one of ordinary skill in the art to use iodonium salts of carboxylic acids or sulfonium 
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salts of carboxylic acids together with Tan's photoacid generator (D-l) in Tan's invention in the 
weight ratio of 0.01-5 in order to markedly suppress the problems of "nano-edge roughness" or 
"coating surface roughness" as taught by Kobayashi. The prior art's range of 0.01 to 5 teaches 
present range of claim 18. This range also overlaps with present ranges of claims 19 and 20, and 
thus the prior art's range would have made the present ranges of claims 19 and 20 prima facie 
obvious. In re Wertheim. supra . 

With respect to present claims 12-17, since Tan uses 0.08 grams of the photoacid 
generator (D-l) in Example 1, and since Kobayashi teaches (col.20, lines 40-44) that the weight 
ratio of the acid generator that generates a carboxylic acid to the acid generator that generates an 
acid other than a carboxylic acid is usually 0.01 to 5, this will give 0.0008-0.4 grams for iodonium 
salts of carboxylic acids or sulfonium salts of carboxylic acids. Assuming that one adds 0.0008 
grams of iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids to the resist 
composition of Tan's Example 1, this will give 4.7 wt% of the photoacid generator (D-l) and 
0.047 wt% of iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids. Assuming 
that one adds 0.4 grams of iodonium salts of carboxylic acids or sulfonium salts of carboxylic 
acids, this will give 3.84 wt% of the photoacid generator (D-l) and 19.2 wt% of iodonium salts of 
carboxylic acids or sulfonium salts of carboxylic acids. Therefore, the photoacid generator (D-l) 
will range from 3.84-4.7 wt% and iodonium salts of carboxylic acids or sulfonium salts of 
carboxylic acids will range from 0.047-19.2 wt%. The range of 3.84-4.7 wt% for the photoacid 
generator (D-l) overlaps with present ranges of claims 12-14, and the range of 0.047-19.2 wt% 
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for iodonium salts of carboxylic acids or sulfonium salts of carboxylic acids overlaps with present 
ranges of claims 15-17. Therefore, the prior art's teaching would render the present ranges of 
claims 12-17 prima facie obvious. In re Wertheim. supra . 

7. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Sin J. Lee whose telephone number is (703) 305-0504. The examiner can 
normally be reached on Monday-Friday from 8:30 am EST to 5:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Ms. Janet Baxter, can be reached on (703) 308-2303. The fax phone number for the organization 
where this application or proceeding is assigned is (703) 872-93 1 1 for after final responses or 
(703) 872-9310 for before final responses. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 305-0661. 




S. Lee 

February 23, 2002 
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